Background. Asthma is a common chronic illness affecting young people. Asthma management at schools may be influenced by teachers' knowledge of the condition and the availability of treatment facilities. Objective. To assess the knowledge of secondary school teachers in Lagos, Nigeria, regarding asthma and to evaluate management options available at schools. Method. A descriptive cross-sectional study was conducted. Schools were selected by proportional sampling of the educational districts, followed by stratified single-stage cluster sampling. All consenting teachers in the 54 selected schools were recruited. A self-administered questionnaire was used for data collection. A composite score was calculated, with 32 as the maximum possible. Knowledge was regarded as poor if scores were <16, fair for scores between 16 and 21, and good if scores were ≥22. Results. Results show that 475 (48.1%) of the respondents had poor knowledge, 414 (41.9%) had fair knowledge, and only 99 (10%) had good knowledge. Better knowledge about asthma was associated with personal experience (χ 2 =16.466; p=0.001) or history of a family member with the condition (χ 2 =6.412; p=0.04). Of the 54 schools surveyed, only 9 (16%) had a school clinic, while a school nurse was available at only 4 (7.41%) of the schools. None of the schools had access to a nebuliser in case of an asthma emergency. Conclusion. Teachers in secondary schools in Lagos have unsatisfactory knowledge about asthma and are not equipped to support affected students during an asthma episode.
Asthma is a common chronic condition among children and young adults. It is estimated that 235 million people worldwide have asthma and that the condition was responsible for about 383 000 deaths in 2015.
[1] According to the International Study of Asthma and Allergies in Childhood (ISAAC), [2] the prevalence of asthma among 13 -14-year-olds in Nigeria was 10.7% in 1998 and has increased to 13% in 2002. [3] The management of non-communicable diseases such as asthma is not given priority by policy makers in Nigeria. This may be due, in part, to the high burden of communicable diseases and limited healthcare resources. In an earlier report, skin problems, malnutrition and respiratory tract illnesses were noted as the leading health problems among pupils in Lagos. [4] Although asthma was not specifically mentioned, it is likely that asthma contributed to the burden of respiratory illnesses.
Asthma is one of the leading causes of absenteeism from school and work and often limits participation in physical and social activities, including exercise. In the USA, asthma is estimated to cause approximately 14 million absent school days each year. [5] There are no comparable data about absent school days due to asthma in Nigeria.
Students with asthma can develop acute emergencies during school hours if exposed to triggers or when participating in exercise during sporting activities. The competence of teachers with regard to first aid, the availability of treatment facilities and the presence of competent healthcare personnel may influence the outcome of such episodes. Delayed or inappropriate response to asthma emergencies has been reported to lead to asthma deaths in schools. [6] In many parts of the world, teachers' knowledge regarding asthma has been reported to be only modest (about 40 -70%) and lower still in disadvantaged communities. [7] [8] [9] [10] To our knowledge, Nigerian teachers' knowledge regarding asthma has not been reported nor have the resources for asthma care in schools been evaluated. Our study therefore investigated the level of knowledge about asthma among teachers in secondary schools in Lagos, Nigeria. It also described the factors associated with the level of knowledge among the teachers and evaluated the availability of facilities and personnel in schools to support asthmatic students during emergencies. As public schools serve a wide range of students, including those with limited access to basic healthcare, the findings from this study may help to make schools safer for students with asthma.
Methods
This was a descriptive cross-sectional study among teachers of selected schools operating under the Lagos State Government Ministry of Assessment of the knowledge of teachers about asthma and the availability of facilities for asthma care in public secondary schools in Lagos, Nigeria Education. The study was conducted between August and December 2016 in 54 public secondary schools in Lagos, which represent 20% of all the urban secondary schools in the city.
The six educational districts in Lagos were used as sampling units. We obtained a list of public secondary schools in these districts and stratified them into urban and rural schools. We systematically selected the schools to be sampled from the 252 urban schools (Fig. 1) . The schools were numbered per district and the second one in each district list was used as starting point. Every fifth school in a district was subsequently selected until the desired number of schools was obtained. As the districts do not all have an equal number of schools, the number of schools selected in a district was proportional to the total number of urban schools in that district. All the teachers in a selected school were eligible to participate in the study and all those who consented were included.
The sample size was calculated according to the formula for determining proportions in a cluster survey of at least 20 000 teachers. [11] The assumption was that 50% of the teachers would have adequate knowledge. The minimum sample size was calculated as 660 teachers. We selected 30 teachers from each of at least 22 schools. A design effect size of 1.5 and a significance level of p<0.05 were used.
A 47-item questionnaire, validated through use in previous studies, [12] [13] [14] was used to collect information on sociodemographic characteristics and personal history of asthma. Questions explored the teachers' knowledge of asthma triggers, symptoms, severity, treatment options and associated conditions. The questionnaire also assessed common myths about asthma and teachers' willingness to participate in an educational intervention programme.
The proportion of correct responses was used as outcome. A score of 1 was assigned for a correct response to a question, whereas incorrect responses or 'don't know' answers were assigned a score of 0. A composite score was then calculated, with the maximum attainable score being 32. Knowledge level was rated as poor if the composite score was <16, fair for scores between 16 and 21, and good for scores ≥22.
A second questionnaire, completed by school principals, was used to assess the availability of treatment facilities at the school, such as a school clinic, access to a nebuliser, spare inhaler or spacer device, or the availability of a school nurse.
Statistical analysis
Data were analysed using SPSS version 24 (IBM Corp., USA). Means were calculated for all quantitative data and expressed as mean (standard deviation). The χ 2 test was used to compare categorical variables, whereas quantitative data were compared using Student's t test. A significance level of p≤0.05 was used. 
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Results
Of the 1 619 teachers in the districts, 988 completed the questionnaire acceptably. This translates to a participation rate of Responses from the questionnaire showed that 735 (74.4%) of the teachers had heard about asthma before and 350 (35.5%) were aware of a student with asthma in their school.
Teachers' responses to questions about asthma symptoms, severity and comorbidities are shown in Table 2 . About 40% of the teachers agreed that asthma is a common respiratory disorder in children and about one-third (30.9%) knew that asthma can be associated with an allergy. Two-thirds (66.2%) of the respondents thought, incorrectly, that asthma is curable and three-quarters (75.2%) correctly indicated that asthma symptoms can be controlled with the use of proper medication.
When asked about the symptoms of asthma, 644 (65.2%) respondents recognised persistent cough as a common symptom and an almost similar proportion (68.7%) knew that speech difficulty may occur during an asthma attack. About 20% of the teachers recognised a recurrent runny nose and an itchy skin rash as possible comorbidities in asthma.
Teachers' responses to questions regarding triggers and treatment are shown in Table 3 . A large proportion of the teachers were aware of potential triggers of asthma episodes. Smoke was indicated as a trigger by 841 (85.1%) of the respondents, while 685 (69.3%) and 632 p=0.04) and having a student with asthma (Table 4) . None of the other factors listed in Table 4 were found to have a significant association with knowledge level (p>0.05). Only 9 (16%) of the schools visited had a clinic on the premises and a school nurse was available at only 4 (7.4%) of the schools. None of the schools had access to spare reliever medication, spacers or a nebuliser.
Discussion
Our results show that knowledge about asthma was poor among secondary school teachers in Lagos, Nigeria. This may have serious consequences, as an unrecognised asthma attack may prove potentially fatal. It is surprising that although more than three-quarters of the teachers have heard about asthma before, most were unaware of students being affected by asthma. This may lead to their failing to recognise symptoms and inadequate responses to the need of the students. The mean score in this survey was 15.31 (5.74) out of a possible 32. This is similar to the findings from a Bahraini study, in which teachers scored an average of 5.16 (2.18) out of 10. [15] The finding is also similar to that of a Spanish study, in which the mean score from a sample of 7 000 teachers recruited from 9 cities, was 16.0 (4.8) out of 31. [16] Only 10% of the teachers in our study showed good knowledge about asthma, which is unlike the findings from a Pakistani study in which more than half the teachers surveyed had good knowledge. [17] It should be noted, however, that the sample size in that study was only 330 teachers, which may render this comparison contentious.
The low knowledge score in our study may be a reflection of the general lack of awareness about asthma in Nigeria and possibly be related to the chronic nature of asthma not being widely recognised.
The prevalence of physician-diagnosed asthma among the teachers in our study was 5%, which compares well with the 5.8% found in a Spanish study. [16] As in some other studies, our results also showed that a personal history of asthma or having a relative with asthma was associated with better knowledge about the condition. [15] [16] [17] [18] This was an expected finding, as exposure to health education in the course of their illness or as carers to affected family members may have translated to better knowledge and increased awareness among these teachers.
In our study, neither gender nor teachers' level of qualification affected the scores. This is different from the Pakistani study, [17] which found female teachers and those with a Bachelor's degree or higher to have better knowledge about asthma.
There was no evidence of formal training opportunities to equip teachers with knowledge to deal with students' health concerns. However, about a third of the teachers indicated having had exposure to some informal education initiatives, mostly obtained to guide personal care or care of a first-degree relative with asthma.
Our study revealed some misconceptions and knowledge gaps about the symptoms, triggers and management of asthma. Many teachers indicated that they thought asthma is a curable condition. This assumption could influence the type of advice teachers give to parents and so may further propagate the misconception, as teachers are respected opinion leaders in their communities. As they provide advice to parents, teachers with poor knowledge about asthma may provide wrong advice about seeking help, which may negatively affect the health of a student. It is therefore important that knowledge gaps with regard to treatment options be addressed through effective educational intervention.
Some teachers indicated that they consider poor academic performance of students with asthma to be a result of asthmatic students inherently having a low intelligent quotient; this is not supported by any evidence. The poor scholastic performance may be due to frequent absenteeism. Good asthma control can be achieved if appropriate support is available at school to deal with episodes and create an asthma-friendly school environment. This will reduce absenteeism and promote learning.
Questions about potential triggers of asthma revealed variable knowledge. Many respondents recognised exposure to smoke as a trigger, but not that some over-the-counter analgesics may also trigger an attack. This may lead to an unnecessary asthma attack if a student were to receive an analgesic for pain relief at school. Several teachers also did not show satisfactory knowledge about exercise-induced asthma. This is similar to the findings of Aqeel et al. [17] but different from those of Hussey et al., [18] who reported about 80% of their teachers knowing about exercise-induced asthma. Asthmatic students may subsequently be excluded from sporting activities, which may, in turn, promote an inactive lifestyle and unsatisfactory management of the condition.
Only half of the respondents in our study could recognise symptoms of an asthma attack. This is different from the findings of Aqeel et al., [17] who reported that about 80% of their respondents showed good knowledge about the symptoms of an asthma attack. The high level of knowledge seen in that study was attributed to teachers having access to diverse information sources about asthma. We could not find evidence that teachers had access to additional information about asthma other than what was provided in the case of a personal history of asthma or if an asthmatic relative had to be cared for.
We also found poor knowledge among respondents about other conditions that may coexist with asthma. Training teachers to recognise when medical assessment would be needed may prove valuable, particularly in resource-poor settings where only limited healthcare professionals are available.
Although about 80% of the respondents in our study knew that an inhaler could be used to relieve the symptoms of asthma, we did not explore whether the teachers had experience in using an inhaler.
Conclusion
Owing to the poor knowledge of teachers about asthma and the lack of appropriate facilities, schools in Lagos will unlikely be able to offer satisfactory support to students with asthma. It is recommended that teachers be skilled appropriately through training initiatives to address the situation and that school clinics be equipped with basic emergency medication to deal with an asthma episode.
